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Notice

Please note that source, special nuclear, and byproduct materials, as defined in the Atomic
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear,
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on
radionuclides is provided for process description purposes only.
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1 Introduction

In compliance with the Washington Administrative Code (WAC) 173-303 WTP dangerous waste tank
systems have been designed to retain dangerous waste through a confinement system designed with
sufficient strength and compatibility with the waste to ensure that it will not collapse, rupture, or fail.

This report describes and provides references to the design criteria, load definitions, load combinations,
material of construction, and methodology for the analysis/design of Pretreatment (PT), High Level
Waste (HLW), Low Activity Waste (LAW), and Analytical Laboratory (LAB) buildings with emphasis
on ancillary equipment pipe supports. Several representative typical details of standard and engineered
pipe supports, and one typical pipe fabrication drawing with pipe supports are included in this report.

2 Applicable Documents

2.1 Codes and Standards

2.1.1 ASME B31.3 Code, Process Piping. 1996 Edition

2.1.2  ASME Boiler and Pressure Vessel Code, Section III

2.1.3 AISC M016-89 Manual of Steel Construction — Allowable Stress Design, ninth edition
2.14 AWS-D1.1 & -D1.6, Structural Welding Code

215 UBC, Uniform Building Code, 1997

2.1.6  MSS-SP-58, Pipe Hangers And Supports - Materials, Design And Manufacture

2.1.7  MSS-SP-69, Pipe Hangers And Supports - Selection And Application

2.1.8  MSS-SP-89, Pipe Hangers And Supports - Fabrication And Installation Practices
2.1.9  Safety Requirements Document, Volume II, 24590-WTP-SRD-ESH-001-02, Rev. 1d.

3 Description

3.1 Design Methodology, Material, Loads, and Load Combinations

Methodology Codes and specifications:

e PT,HLW,LAW, and LAB:

General: ASME B31.3 (Ref. 2.1.1)
ASME Section III, NF (Ref. 2.1.2)
UBC (Ref. 2.1.5)

Steel:  AISC (Ref. 2.1.3)

Dead Loads and Thermal ASME B31.3 (Ref. 2.1.1) and SRD (Ref. 2.1.9)
loads:
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Seismic Loads e PT,HLW, and LAB:

Site specific response spectra as specified in SRD (Ref. 2.1.9).
Seismic Zone 2B (UBC, Ref. 2.1.5)

e LAW:

Seismic Zone 2B (UBC, Ref. 2.1.5)

Materials, Design And

Manufacture
e Steel MSS-SP-58 (Ref. 2.1.6)
Selection & Application
e Steel MSS-SP-69 (Ref. 2.1.7)
Fabrication & Installation
o Steel MSS-SP-89 (Ref. 2.1.8)
Load Combinations
e Steel Normal Operating Loads — Weight, or
Weight + Thermal
Occasional Loads — Normal Operating + Earthquake, or

Normal Operating + Wind, or
Normal Operating + Other Fluid Transient
Load if exists

Special Protective Coating Material for coatings will be compatible with the hazardous waste.

3.2 Mixed Waste Transfer Lines

Mixed Waste Transfer lines are buried in the ground. They are double containment piping consisting of
3" carrier piping and 6" encasement piping. They are analyzed according to ASME B31.3 Code for the
design loads including weight effects, thermal expansion effects due to operating and environment
temperature variations, seismic inertial and seismic anchor movement effects, and building settlement. In
the seismic response spectrum analysis and flexibility analyses of 6" encasement piping, the soil
properties are considered as soil springs and modeled in vertical, axial and lateral directions along the
piping. In addition, the 6" encasement piping is also analyzed for seismic wave passage effects and
vertical earth loads.

The 6" encasement piping is anchored by an anchor plate welded at the building wall penetration. Each
anchor is designed for the total combined loadings from the buried double containment piping and the
piping inside the building. The 3" carrier piping is supported by weight supports (one way-vertical
support), plate type guide supports (two way-vertical and lateral supports) and three way supports
(vertical, lateral and axial supports) as required. Those supports are installed between the 3" and 6"
piping, and are required to limit the 3" pipe stresses and deflections so that the 3" and 6" piping will not
interact with each other during operating conditions and an earthquake event. A weight support is a steel
member welded to the side wall of 6" pipe. A plate type guide support is a steel plate welded to 3" pipe
and cut to contact with the inside wall of the 6" pipe on both sides, at the lower half section. A three way
support is provided by welding 4 lugs on the 6" pipe, two on each side of the plate type guide support. A
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clearance at the bottom is maintained for every one of these supports so that it will not block potential
drainage inside the 6" piping.

3.3  Typical Details

Figures 1 through 7 show several representative details related to ancillary equipment pipe support details
and typical pipe fabrication drawing for PT, HLW, LAW, and LAB buildings.

Page 3
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